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(54) TONER AND IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide toner having good transfer ability even when printing is 
performed at high speed over a long term, and yielding an excellent image free from the lowering 
of printing density or the occurrence of fogging and having high resolution, and an image forming 
method using the toner. 

SOLUTION: The toner is set so that its volume average particle size (dv) is 8.5 to 10.0 jim and 
its particle size distribution (dv/dp) is 1.0 to 1.3, and consists of coloring particles whose 
average sphericity (Sc/Sr) obtained by dividing the area (Sc) of a circle where the absolute 
maximum length of the particle is set as a diameter by the substantial projection area (Sr) of 
the particle is 1.0 to 1.3 and an additive. The angle of repose of the toner is 15 to 30° and the 
looseness apparent specific gravity thereof is 0.40 to 0.45 g/cc. Such toner and the image 
forming method using the toner are provided. 
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h 1#Bfl¥ 1 0- 1 0 7 7 1 ^f^Bfcfi, KJSft 

#2 8~3 8° „ {*ilTO&S3~ 1 0(imfJ5ili: 

*^tr«te©*ff**fctlW»«SflWih^- ^ 
PwT 2000-352840 *f^g£tt, ttflTOfeStf 
6. 0/im«±T^t), fil^3 5' JiTFTffcS*? 

tSP^S^feofco 
[0 0 0 5] 1^BB¥ 9- 1 9 7 7 1 3 ^^BKtt, Sft 

[0 0 0 6] 

[%0^(P^l<];5 ttsiSM] *»ioswa« 

i— *fflv*a«BBE^iS*!l«t*ii4:Ka6*o 

[0 0 0 7] 

[MM^I5¥?*tSfci6©^S] *fgBH#t4. C©SW>g: 
*^KHfc:©J»tS<li:tcJ:»5, ±EBW**3t«Sft 



3 

tcsofco ft< lt, *mmiz&tuf, 

(dv)ft'8. 5-10. 0 iimX*&*). Hmfflp (d 
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M x. & »»-T § c i: <fc o T±IBfEH r * c *^ 
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■r?>^:il^ct'9^#e)n5Sfe > & (3) ftflatetj; 

nStffett? (WPBB6 3- 1 8 6 2 5 3) , (4) « 



7 

ns 0 en £©*-?&, ifis»«aoiis j f'9]Bii©Sjift 

fc#JS-ff#* hf— *ff*«jS<>»6 (2) ©Miifi^ffi 
[0 0 2 4] JKT, Mfi^ffifcJ:* H7-©SBg^a 

«tu 8»«fll&«#i:&*. */£x;WMH*i:LT 

IK; 7?U;l/i^;k 7^>J;i/S?x 
7^<J;l#7p£;k 7?U;l/ 
&7^;k C**) 7^U;Ht2-x^;l/^\+i/;K 

7^U;USI^^d'n*s/;K C**) 7*y;l/ 
»>fy 7^U;i/^W;i/7 5/xf- 
;k 7*U;P75K#© 7*U;Ht© 

[0 0 2 5] ^r/lfx;l/^M^h«{C, 5g«Ht#S^& 

x'j x u h U 7 .U ;l/x— r;Wf> h U ttu—iW 
U > ? U 3-;l^Cl^ , 7 * U ^ * * ij 
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t-»W^WV7?U-b, 1, 1. 3, 3 
x-K t-y^;l/^-^WV^P-F^cDji^ 

[0 0 3 2] CSLfc^fetfrc, ffiffl$n^fi^tt¥ 20 

Sttfe-et^o ±ISS^Iift&S"Jtt, SWMttl 0 
OfflKWdtfLT, 0. l~2 0ll^ &?$L<& 
0. 3~15MMSP, MfC$f3:L<{i0. 5-lOfiM 

#5c 30 
[0 0 3 3] Sfc, S^fclBLT* ^MtHBWfcffiJl 

t - F7V;M;b#7*X n - Fxfflo* 

X n-ttT-lllDlfifZy, 2, 2, 4, 6, 6- 

^y $ * ^;i"\7# y- 4 -f-^--;i/#oy ;i/#7£ y 

m ; ft if * c s o c n e> ©#?mhbw 
ftT-inswi, a^w«f*i oonmmctt 

L"Z\ fflUt, 0. 0 1-1 0S«g|3, »SL<{*0. 1 40 
[0 0 3 4] ±j£Lfe, »f Lt4t-T'S5 37->x 

;ps!f-?— *ssat-r soffit lt{±, x/wf^ 
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tffc&ftSo clOSjS^&OcfT-t, in 
s i t uMffi^MS^, »JBaW»OjS^6ffS L 
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§§c ^x;l/£j£$T5J|{*ftft73&£LT«\ X77S 

tt^ftft^iiiiP LTlKHWfc: S£t § 7^ £ fcfctgijo 
EJS£?»fc ^ 7&7£tfci&#, c tiic ~> x ;Uffla^tt 

fctfttS, v/x;l/ffla^14#«f*l±Sf5^^t-SL 

[0 0 3 6] ->i;Vfi^ti|iifti:UTtt, Xf-U 
X 7i"JnxhU;K *UU-hfc£©# 
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N— ( l , l-tfx (tFD+->^f;W xf-;U) 7a 

tr^->7 5 F) ;s©7 v^Httftwa if^^if 5 c t wx* 
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M»tt^ffiTLT*XUg<ftS 0 i/Vijim? (B) 

L^<> 26^#v^i:»l4^ffiTLTAXU^<ftS 
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~3fifiBI3, »SL<(±0. 2~2M§BT?fc§o £ <r> 

sfee^ 1 0 oaa^fc^LT, a^o. 
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[0 0 5 8] 0 1 tC^-Tli^ffMgBTfi, «*F9A 
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^in-;v ara|&P-;M 3 ^Iipj±p-;h 4) tio 

[0 0 5 9] H lt^fiBflR ffMSBii, ^ey^pffl© 
fe©TS5*\ *?£BJ3©iBmflM73?£fcJ:, *5-H** 

S«*^fi3SBSa, Sft{*±fctt#fe©h-f-B©# 
*SB*"&fcB» R^fctB?S-ti:SJ:fc**5-Ff- 

fc, ^fite^^tttx tE^F5AK:te^*#to 

*±K*6«t-^(Ee?*ffv\ *Ke^(*±ti:^fe© 

^tjs, mwmK) taB«EB**>7 f AfcEB*^ 

[0 0 6 0] 0 214, *SlOliffM7J^IfTt 

S ^ vfAMo* 9-li««BlEKB©-0!*^f«K 
-1f-*!!a«4ltB 4 , DtH^Al, ^{igB 11^ 

u - - y ygfi 2 ^-t »j b t rmmmm\ m% 

14, «5^;Uh l 5K»oT, ffl^> -Txp-, vHf> 
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->7X 75y*©MT'BSH£tlT:i3t>, #iHttg 
TWMZtiZW*tt 7 K(E§n-;l/ 5 tc<t o Tlfi3*aMa 

3fF9At!R||LTaBS|-r*CfcfeT?** 0 £©*^ 

m2^ic^tnrv^7)iy7^y b©Y, 
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-So 

[006 1] *»WOH«gdt*ffifcJ; 0, 

-So 

[0 0 6 2] 
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(l) b"^-©¥*lttSi:«S»* 
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»?©tt«*fc5*figi:bfcRO|iia (s c) 

©HS88OT8 (S r) TfiJoTff&nSfiT-^STO 
E&£fi (Sc/Sr) 14, &&?©*?RttWfJ|*9l 
»U *O^K*H«jfll!*P«T»*l^-"Hry*XI ID 

ftp : h-^;l/«yi«i?a : 1 0 0«©&ft 

TSJSU ttjffbfcl 0 0fSlcov>T©¥±5ffiTfeS 0 
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ffrftftM (* y # 7 5 * a in° n « r> ^ 7 $r- 

fX$-PT-Ej ) 3rfflt,\ L®gg©X^>Kfc, 
■9->y;l/n-h*»&, S6fciHI*2 5 0 ^m©fJPP 

-OLU^ffM^ -arfco Oj ©^*t £ 7k¥H toft K*££ 

nav^safcfi«iitm»L, f-?-- ©M~F)ig*i3iiL 
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T-SH^^T^ 1, 0 0 0$©tC, ^£0J^£ff 
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fc 0 -?"©afeS (A%) £&&m (B%) ©MAY^g 
Hi LT> z. ©ffltf l 5 %*S*fctt»T*'> VhU H 
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A : 2 F >y h ©7^>M* 2 F -y h ©*7-r h >^ 
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x : 4 F>y h©7-Y>Stf 4 F-y h©*7^ h^-T>fe 

[0 0 6 7] QESfiWl) X^b>80gl5, n-7^ 
7^7 U U-F 2 Ogp, ^en^y-tfyo. 6W2it5# 

lUttfi, Ip° n € TAA6J , Tg = 9 4°C) 0. 2 5 
aP3^6a*37fflS-&tt#«(*, *-#>77 7y (H 

aft^aisi, fgp°p« r#2 5bj ) 7gn, ftmitwiig 

(H^fb^aS, ^n°p^ TF C A-6 2 6-NSJ III 
2 4, 0 0 0, *7 XK^iSfi 6 0 °C) 2 
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[0 0 6 8] fti^, ^5j-y^7k2 5 OgflHcififLv^* 

wfcjfeitfw- h u * a 6 . o a5*»j» Lfc7ws»*a«! 

tt«*H«Lfc. Lfc±l2n a>f K©mg#fli* S 

a l Dfis^^esMsa (s^ffl^maso Tsy^Lfct 

/jV6gfl|^6fiJ|Lfcfll»jRWtf5 0%-eft*e 10 
iDp50^0. 3 6 |imf. ft 9 0%7fe5D p 9 0 
#0. 6 8 /im-?£oft 0 -77, ^f;W?i"JU-h 
2g|5i:7j<6 5«{*ffl*«?LfbtllK:T«iMli[fk«HILT, 

tt^B^OffiiStt, D p 9 0 Ifi 1 . 6 ii mt'feofe. 
[0 0 6 9] JigEtCcfc D#Bn^7k^ftV^i/^A3 

r^-7^;b0j ) 56P£S*QLfcgL 15, 20 
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frftmmnm*<Dttfflmi : 5 ommtfitrsia 

KHttU tSSMl 0@?ifc?§£^J&L7Co 1^77 
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[0 0 7 0] ±K37/B¥«fltf JS«^^*ftT*» 30 

h u 9 1 bbsm u l 

fcgffiggfcAft, 8 5 ice«£ss*Bii&SHi\ a^e 

TVA-0 8 6J =2, 2' -7 x /lfX (2-^/1/- 
N (2-tFo*i/lf;W -yp^y7=K) ) 

o. 2%mmmu *n*s*s»icjS4nLfc. 4i$ms 

BM*^LpH*4WTfcl7ttHJfc 

»7jc5 0 0St!*iiPAT#X5'J-fbU7k}5fe^*fT^feo 
#Jt, Bfc!ki:*iJlE}i»*aiHlllDiiLfToT, IS 
mXWtfmLttfa (HkHUfcT 4 5 TCT 2 g^ji 
*fifU\ f*«W9ftS (dv)tf9. 7/tm. SS^fiJ 
(dv/dp) AM. 10, ¥^ffM*M. 1203 

7 s/ x )\&m&&ttmrzo 

[0 0 7 1] »6tlfc37->x;H!»feS[? 1 O 095 
fc, WiWfc LTSfcMfcfi 4 5 1 2 n 50 
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m(Di/V*i (S*7xni77l/tt^ iSiSS TR l 0 
4J ) 0. 7ffiRtfft*TOBgO. 4(tmO^L/> 
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j&fttf i6°, i*a*^»»ita*i«o. 43g/ccf 
ISJH£g l t^i- 0 

[0 0 7 2] (^jgflj 2 ) §feMlJ 1 tC*3^T, 7j<I?fbV 

^i/^A3P>f K*flW«IRfc:, *{tv^*s/^A 
*£9. 9^5 10. 6gf5tC, TkKlb-fhU^A** 

6. o^p.6. 4mc^mLtzi^mi, mmmitmm 

tShi— ©#tt, iiKffMf 1 (CaVf. 

[0 0 7 3] OtKWl) Xfl/>7^UL/-hM^ 
f* ($WL£ 1 4 5 °C, 4 °C) 1 0 Ogp, 

flac^tts rtfxa-,u5 5 0 pj ) 1 95, mmmmm 
rhj ) 2^tkm&LTmma.?wMzmmu mum 
albino &^x\ ^mtttitzM^ML^n^^y 

9. 3/xm, Sft#:flj (dv/dp) ^1. 2 3, ¥^3 

jwgfitf i.38 (DmmL^mtco 
[0074] t#e.nfc*fe«[? i o out, ^jwfc u 

TBfekfbS 4 5 %T'f*»¥^S 1 2 n mO^U * (B 
*7XDi>';l/ttSa, ^p°p€ TR l o 4J ) 0. 7g|5&t>' 

^^;l/±ta^fe?0. 3 gp^r^Ap -Nyi/x;l/5* 
U--*fflt^T 1 0^, 1 4 0 0 r pmfg^ 

L, h^— *»fc„ »6tifch^- tt, fiJSfttf4 1 
° , W>«*M»ttJtMtf0. 3 8 g/c cT&o7c 0 a 

[0 0 7 5] (tfcS^J 2 ) ^SfiM 1 JCfcV^T, Tk^f bv 

7f * ->r> h 3 a F*fNHf S B»c , *ftv ^> A 

«*9. 9*^12. 9g|3tC N zkSEfb-J-h'J^A** 
6. 0*^7. 8BIJfcSSLfeW^a:, ^ffiMi^^Iti 

[0076] amm 3 ) ^ss^j 1 {c&^r, zkHHb? 

y^i/r7Ann^ K^f^-r^^C Jfi{tv^">f i» 
**9. 9*^7. 9aPfc, 7KKfb^h'J>i7A*^6. 
0*^4. 8«JfcSEMLfcW^li, ^ffltWl fclpltttcb 
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■t-owtt, mtism<mm%& i f^f, 

[0 0 7 7] OfctSHBU) *?-U>8 OBP 
7 £ U U- h 2 0 & ^'tl-^y-tf y 0 
'J ^ ^ ;Hxxr;Vv^ a t / y- on 

XHttfik TAA6J , Tg = 9 4°C) 0. 2 5 

as, r#2 5 j ) , ±T&LrcmnmmmmQ 

¥fi#fi««J*7 OtfcMlLT, & 
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5 0 oSB£, SHftfcli: LTi/'J *IKB? (H*7xn->" 
MtSk jgfift* r#2 0 0j ) 2gftitobT, 6 0 o ctc 
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«»3®Lfc^ «*LTfls»¥JSttS (dv)tf9. 0 
ft nu (dv/dp) AM. 4 8, 

tfl. 12 ©#fef£? fcfcfco 
[0 0 7 8] H&ftfdifeSr? 1 0 09J^ ttSsSJi: L 
TBt*{fcg4 5%-?{*STO&&l 2 nmO'>U* (B 
10 *7xn^;l/ttl! 4 jgiS£ TR l 0 4J ) 0. 2gP£?i 
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